Induction of kinetochore-positive and kinetochore-negative micronuclei in CHO cells by ELF magnetic fields and/or X-rays.
To test the genotoxic effects of extremely low frequency (ELF) magnetic fields, the induction of micronuclei by exposure to ELF magnetic fields and/or X-rays was investigated in cultured Chinese hamster ovary (CHO) cells, using the cytokinesis block method. Micronuclei derived from acentric fragments or from whole chromosomes were evaluated by immunofluorescent staining using anti-kinetochore antibodies from the serum of scleroderma (CREST syndrome) patients. A 60 Hz ELF magnetic field at 5 mT field strength was applied, either before or after 1 Gy X-ray irradiation or without additional X-ray irradiation. No statistically significant difference in the frequency of micronuclei in CHO cells was observed between a sham exposure (no exposure to an ELF magnetic field) and a 24 h ELF magnetic field exposure. Exposure to an ELF magnetic field for 24 h before X-ray irradiation or for 18 h after X-ray irradiation did not affect the frequency of X-ray-induced micronuclei. However, the number of kinetochore-positive micronuclei was significantly increased in the cells subjected to X-ray irradiation followed by ELF magnetic field exposure, but not in the cells treated with ELF magnetic field exposure before X-ray irradiation, compared with exposure to X-rays alone. The number of spontaneous kinetochore-positive and kinetochore-negative micronuclei was not affected by exposure to an ELF magnetic field alone. Our data suggest that exposure to an ELF magnetic field has no effect on the number of spontaneous and X-ray-induced micronuclei. However, ELF magnetic field exposure after but not before X-ray irradiation may somehow accelerate X-ray-induced lagging of whole chromosomes (or centric fragments) in CHO cells.